Abstract. We construct a detailed model for the IR dust emission from the PN IC 418. We succeed to reproduce the emission from 2 to 200µm. We can determine the amount of emitting dust as well as its composition, and compare to the depletion of elements determined for the photoionized region.
Introduction
The depletion of some elements in the gaseous phase of the Planetary Nebulae (PNe) is attributed to their trapping in dust grains. In this work we compare the abundances obtained in the gaseous phase and in the grains for the PN IC418. Morisset & Georgiev (2009, hereafter MG09 ) performed a detailed model of this PN, combining self-consistent photoionization and atmosphere models to reproduce all the available observational material (Stellar continuum and lines, nebular images and lines intensities). The main properties of the model (performed using the Cloudy code from Ferland et al., 1998) are taken from MG09 and are the following: the nebula has a double shell morphology with a high density PDR almost in pressure equilibrium with the H + region to reproduce the [CII]157µm and [OI]63, 145µm lines. The stellar SED is obtain from a 37.4 kK, 5400 solar luminosity CMFGEN (Hillier & Miller, 1998) model. See MG09 for more details.
Dust emission model
The global IR emission between 8 and 300µm is mainly due to amorphous carbon of BE1 type (Rouleau & Martin, 1991) . We first compute a model where the size distribution of the grains is following a -3.5 power law, with sizes ranging from 0.05 to 0.250µm. If the dust if present in the whole (H + and H 0 ) nebula, the resulting emission is too hot. To reduce the temperature of the grains, we test two options: 1) increasing the mean size of the grains, ranging from 0.06 to 0.400µm, or 2) putting the dust only in the H 0 region. Both hypothesis succeed in shifting the emission to longer wavelengths.
To reproduce the NIR emission, a small grains (0.0005 to 0.01µm graphitic grains) component is needed.
Both 11.5 and 30µm features are clearly observed in the IR spectrum of IC418. We explore the emission from SiC and MgS as usual suspects for these features. SiC is obtained by including Pegourie (1988) dielectric data in Cloudy. We use a size distribution with bigger grains (0.06 to 0.400µm) to slightly shift the emission to longer wavelengths. The fit is still not perfect and we may try other optical properties when available. For the 30µm
Dust emission from PN IC418 1 Figure 1 . Comparison between observations (Black: ISO data, Blue: submm and Radio data) and the model (Red). The different panels show the fit in different wavelength ranges and using different units.
broad feature, we adopt MgS spherical grains (Mie theory) and Continuous Distribution of Ellipsoids approximation (see Szczerba et al., 1997) . The CDE approximation leads to better fits to the observations, but we still don't reproduce the observed sub-structures at 21, 26 and 30µm (also observed by KAO). We may conclude that MgS is not responsible for these emissions (maybe HACs emission, see García-Hernández et al., 2010) , or that better optical data are needed. C 60 is marginally detected, but we don't try to fit its features.
Discussion and Conclusion

